TN order to understand the influence of the differ-*• ent ions in the soil upon the growth of the micropopulations, it is necessary to know something about the process by which ions are taken in by the organisms. It is a well-known fact that some ions are toxic in extremely low concentrations, while other ions are toxic only in high concentrations. If the nature of the mechanism by which the organisms take their nutritive ions is made clear, it may-then be possible to determine whether an organism is selective in its mineral needs or whether the result is caused by the physical and chemical state of the environment.
Work in related fields indicates that the process of ion uptake is by adsorption. Overstreet and Jenny (7) 3 concluded that higher plants avail themselves directly of adsorbed nutrient ions by means of intimate contact. Seifriz and Uraguchi (8), in a study of the toxic effects of heavy metals on protoplasm of slime mold, stated that "adsorption plays the primary, certainly the initial, role in the toxic action of heavy metals on protoplasm." Comber (2) formulated a concept of plant root and colloidal interaction with an equilibrium of exchanging ions. Stearn and Roepke (9) found from their study of electrophoresis of Brucella that mobility-concentration curves gave values in good agreement with those from a form of the Langmuir adsorption isotherm.
Mazia (3) stated from his study of the adsorption of ions by Elodea and yeast cells that the adsorption phenomenon enables a simple explanation of ion antagonism and permeability in relation to the living cell.
Bacteria are negatively charged. They produce weak acids (carbon dioxide and water) during metabolic activity (4, 6). These acids are a source of H + . A simple representation of the reaction occurring between the bacterial cell and a product of metabolism is shown in the equation (Bacterial cell"-) + nH+ ^ (Bacterial cell"-) (nH+).
If the bacterial cell is growing in a medium with the essential elements present, the following reaction may be depicted as occurring when the seeks to satisfy its nutritive demands:
(nNaOH) (nKOH) (Bacterial cell "-) (nH + ) + (y 2 n Ca(OH) (Y 2 n Mg(OH (Na+) (nK + ) + nHOH (Bacterial cell "-) (y 2 n Ca ++ ) (y 2 n Mg") These equations represent the adsorption from a solution. A somewhat similar mecha been formulated for the taking of mineral sorbed on the soil complex (5).
There should be a difference in the ads of the various ions, if the soil bacteria t mineral ion requirements by the adsorption This may offer an explanation for the toxic ferent ions.
It is the purpose of this paper to relate effect of H + to the high adsorbability of the toxic effect may be due to H + holding adsor sitions and not allowing the adsorption of a ion of low adsorbability that may be neede organism in its metabolism. If this is true be capable of demonstration experimentally EXPERIMENTAL In order to observe the nature of the p which bacteria combine with cations, Es coli (Esch. coli) and Bacillus bellus (B. bel grown in large Roux bottles for 2 days on agar and washed three times by resuspensi tilled water. The organisms were thrown o suspension with a Sorvall centrifuge. The H were prepared by adding a dilute solution o then washing with distilled water.
One ml of o.i N solution of various e were added to 5 ml of the H-bacterial susp determine the relative adsorbability of dif tions. The pH value of the electrolyte solu
